Summary -The kinetics of the gastric secretion of Iipase, pepsin and acid were studied after a meal in Heidenhain-pouch rabbits. After a 24-h fast, feeding immediately stimulated (< 15 min) Iipase (x 4.1) and later on pepsin (x 1.8) output which reached respectively 16 and 47% of the output observed after pentagastrin stimulation (64 &mu;g·kg-' ·h-' for 1 h), and which were significantly correlated. Lipase concentration was enhanced earlier and to a greater degree (x 7.3) than pepsin concentration (x 2.5). No stimulation of high !asa1 acid secretion occurred. It was concluded that: 1) gastric lipase secretion is stimulated by feeding in the rabbit; 2) pepsin secretion is stimulated by feeding. The modalities of the secretion of lipase and pepsin are compatible with the existence of distinct secretory cells; 3) acid secretion is not stimulated by feeding. The decrease in acid secretion during the post-prandial phase favors a physiological role for lipase which is altered by Iow pH. The absence of acid stimulation by feeding in the rabbit, in contrast to other species, requires additional studies on the release of gastrointestinal hormones, namely gastrin, cholecystokinin and somatostatín.
INTRODUCTION
Although the activity of preduodenal lipases has been well studied in vitro, their mechanism of secretion is largely unknown. Studies performed in vivo show that the lipolytic activity of gastric contents in adult volunteers is stimulated by central vagal stimulation (Szafran et al, 1971) and pentagastrin (Moreau et al, 1988b; Moreau et al, 1990b; Szafran et al, 1978) but that like secretin, cholecystokinin has no effect (Moreau et al, 1988b) . In the newborn, lipolytic activity is found in the stomach only after a meal (Fredrikzon and Hernell, 1977) ; or it disappears from the gastric mucosa after suckling (Perret and Bacques, 1983 Hernell, 1977; Szafran et al, 1971 Szafran et al, , 1978 , and do not demonstrate that gastric lipase is effectively secreted or that it plays a significant physiological role in the digestion of triacylglycerols.
Our study reports for the first time the evolution of the secretions of lipase, acid and pepsin of a Heidenhain pouch after a meal in the rabbit, whose stomach is the richest in lipases amongst all species so far studied (Moreau et al, 1988a With the second procedure without gastric perfusion, the pouch secretion was directly collected in preweighed tubes.
Three 15-min basal periods were incorporated with 2 preliminary 15-min periods to equilibrate the system in the perfusion protocol.
The rabbits received 6 g of their habitual industrial chow over a 15-min period. The test was continued for 5 to 6 15-min periods (1 to 5 experiments for each of the 6 rabbits in both series).
In separate experiments the rabbits received an intravenous injection of pentagastrin (64 Ilg.kg-1 .h-1 for 1 h).
Analytical procedures
Acid output was directly assessed by the volume of NaOH used to maintain the 5.5 pH during each period in the perfusion experiments. In the non-perfusion experiments, acid concentration was determined in 0.1 ml gastric juice from the pouch with 0.1 N NaOH by pHmeter and an autoburet (Radiometer).
Pepsin and lipase concentrations were determined in duplicate the same day on which the experiment was performed.
The measurement of pepsin as described by Anson (1938) 
DISCUSSION
The aim of this study was to determine how gastric lipase is effectively secreted in the rabbit. Our study shows for the first time that feeding stimulates lipase secretion together with pepsin secretion, while acid secretion is not influenced by food intake.
In order to collect gastric juice free of contamination by nutriments, saliva or pancreatic juice, we isolated a gastric pouch at the level of the fundic region of the greater curvature. As rabbit gastric lipase activity is impaired in pure gastric juice with a pH < 1 (Perret, 1982) as in the dog (Carriere et al, 1992) , the pouch was perfused with an isotonic 5% BSA solution in NaCl 0.9% at pH 5.5. This value was chosen for 3 reasons. First, the pH of gastric contents is > 2 in the rabbit (Marty and Raynaud, 1966) and above the critical pH for irreversible inactivation of lipase. Secondly, the perfusate is used directly to measure the lipase activity which is maximum at pH 5.5. Thirdly, this pH also prevents the inactivation of pepsin, which occurs at pH > 5.5.
The rise in pepsin and lipase output after the meal is positively correlated, but the differences in the secretion kinetics (lipase peak preceding pepsin peak) and the variations in the ratio between the 2 enzymes are in accordance with the existence of distinct lipase-or pepsin-secreting cells (Moreau et al, 1990a) . The rise in HP lipase output is not a result of the decreased acid output which could protect lipase from inactivation since the acid concentration of the HP secretion increases.
Moreover, pentagastrin stimulation simultaneously enhanced acid and lipase output.
We find that lipase activity is as high in the fundic as in the pericardial mucosa, in contrast to the immunocytochemical estimations of Moreau et al (1990a). We estimate that 10% fundic lipase content is secreted in 15 min at peak ouptut after feeding. As carbamylcholine is a potent stimulus of HP lipase, pepsin and acid secretions in the rabbit (Perret et (Gargouri et al, 1986b; Bernback et al, 1989) .
The increase in pepsin output observed during perfusion can arise from a low concentration of topical acid, as has been observed in man (Smith and Torres, 1990) and from osmotic changes, as described in the rat (Puurunen and Westermann, 1978) . A reflex arising from the distension of the pouch or the presence of BSA in the perfusate are excluded respectively by the mode of perfusion which avoids such a distension and the similitude of the data obtained with non-protein perfusate. The increase in pepsin induced by feeding was identical with and without pouch perfusion.
We confirm the existence of a high basal acid secretion which is not specific to the rabbit since it has been described in man (Wormsley and Grossman, 1965) , the rat (Komarov et al, 1944) and the pig (Meritt and , whereas it is null in carnivorous animals (Emas and Grossman, 1967 (Redfern et al, 1991 ) .
We have shown, for the first time that feeding does not stimulate acid secretion in the rabbit. The absence of acid stimulation is contrary to what has been observed in the dog (Wasunna et al, 1971 ) and the cat (Vagne et al, 1982) . Several hypotheses might be advanced to explain the lack of acid stimulation by feeding: 1 ) gastrin is not the major stimulant of acid secretion in the rabbit; 2) gastrin is a major stimulant, but antral acidification does not inhibit gastrin release; 3) the food given to the rabbit does not release enough gastrin; 4) the food also releases acid secretion inhibitors such as somatostatin or cholecystokinin which could be a weak gastrin agonist in the rabbit as in the dog (Johnson and Grossman, 1970) and man (Brooks and Grossman, 1970) ; 5) cholinergic innervation plays a crucial role in pentagastrinstimulated acid secretion, as has been described by Mulvihill et al, (1989) . We previously found ) that the maximally effective dose of pentagastrin for HP acid secretion is much higher than that determined by Redfern et al, (1991) 
